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(57) Abstract

A candle for use in filtering polymer at high temperatures and pressures comprises an internal cylindrical apertured sup-
port member (10), surrounded by a cylindrical filter media element (14). At one end, the candle is sealed by trapping a crush-me-
tal washer (72) between a flange of the support member (10) and a mounting portion (55) of the support member (10). At the
other end, the candle is sealed by a removable conical volume-reducer which screws into an end cap (52) welded to the end of the
filter media element (14). Both the end cap (52) and the volume reducer (12) have bores for receiving screwing and unscrewing
tools, so that the volume reducer can be removed for cleaning, and replaced, without applying any torque to the filter media ele-

ment (14) or the support member (10).
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PCT/GB89/00704

FILTERS

The present invention relates to filters and in
particular to a filter of the cylindrical or candle
type having a removable filter media. One specific
application to which the invention may be applied is
the filtration at high temperatures and pressurés (for
example over 250°C and 10 7 Pa) of corrosive molten'
polymers.

Polymer candles with removable filter media are
already known, for example from European patent
application 90383 and United States patent 4218324, It
has been found, however, that because of the way in
which they are sealed, candles of this type cannot be
used at particularly high pressures. For example, the
candle shown in EP 90383 is suitable for use only with
low viscosity polymers (eg solution polymers) and at
low differential pressures, probably less than 2MPa.

One problem with prior art candles, particularly
with the type which are cleaned by passing a back-flow
of solvent through the filter media, is that there is
difficulty in removing solidified and/or degraded
polymer from the area adjacent the volume - reducing
element.

It is an object of the present invention at least
to alleviate the problems of the prior art. It is a
further object to provide a filter candle which is
suitable for use at high temperatures and pressures,
and which can easily be cleaned by the back-flow of a
cleaning solution.

According to the present invention there is
provided a filter candle having an elongate generally

cylindrical apertured support member adapted for
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attachment at one end thereof to an apertured mounting
plate, a separate generally conical volume-reducing
element arranged for removable reception in the other
end of the support member and a separate elongate
generally cylindrical filter media member arranéed for
removable reception over the support member.

A filter candle of this type can easily be
dismantled for cleaning, and so would be suitable for
use with such difficult polymers as PEEK
(Polyetheretherketone).

In one embodiment, the filter media membef

comprises a filter media with an end cap secured

thereto, and the volume-reducing element comprises a
plug which is screwed into the end cap. In order that
an efficient seal is effected between the plug and the
end cap, -it is desirable that there be provided a
compression seal (for example a crush-metal washer)
between a flange of the plug and an end surface of the
cap. Preferably, the cap is welded to the filter
media, and has a screwed aperture therein.

Desirably, provision is made at both ends of the
filter media member for the reception or abutment of a
tool whereby torque can be applied. Thus, both the end
cap and the plug may each have respective means for the
reception or abutment of a tool, so that the end cap
can be sealed against the volume-reducing element
without substantial torque being applied to the filter
media or the support member. 1In this way, the plug can
be screwed on to the end of the filter candle, and
removed from it, while the candle is is situ on the
mounting plate, without any risk of the support member
or the filter media being damaged by the application of
the substantial torque that is needed to seal the plug

)
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against the high differential pressures.

The invention may be carried into practice in a
number of ways, and once specific candle embodying the
invention will now be described by way of example with
reference to the drawings, in which

Figure 1 1is a partly sectioned view of an
assembled candle according to an embodiment of the
present invention; .

Figure 2 is a longitudinal section through the
support member of figure 1;

Figure 3 is a side elevation of the volume reducer
of figure 1; and

Figure 4 is a partly sectioned view. of the
removable filter media element of figure 1.

A partly sectioned view of a candle according to
an embodiment of the present invention is shown in
figure 1. The candle comprises three main parts: an
apertured generally cylindrical support member 10, an
exterior generally cylindrical filter media element 14,
surrounding the support member 10, and a conical volume
reducer 12, screwed into the end of the filter media
element. These three parts will now be described in
more detail with reference to figures 2 to 4,

Figure 2 is a longitudinal section through the
support member 10. The member 10 comprises an elongate
cylindrical tube member 16, having a plurality of
spaced apertures 18 along its length and about its
circumference. To one end 20 of the tube member 16 is
secured by welding a mounting portion 22. The mounting
portion has an internal throughbore 24 the diameter of
which is generally slightly smaller than the internal
diameter of the tube member 16, with a smooth
transition between the two diameters being effected by




WO 90/00434 PCT/GB89/00704

10

15

20

25

30

. a tapered portion 25 of the bore 24,

The exterior surface of 28 of the mounting portion
22,-proximate the tube member 16, is cylindrical and is
flush with the exterior of the tube member 16. This
surface is provided with an exterior screw-thread 30.

Beyond this, there is a shoulder 31 followed by an

‘annular mounting flange 32, and beyond that a hexagonal

nut 36. Finally, at the far end of the mounting
portion 22 there is an exterior screw-thread 78.

The second component of the candle, the volume
reducer 12, ié shown in detail in figure 3. It
comprises a blunt-nosed conical portion 36 having, at
its base, a cyiindrical screw-threaded mounting portion
38. Behind this mounting portion there is a reduced-
diameter neck 39 followed by a shoulder 40 and a flat
cylindrical base portion 42. The base portion has
threevequidistant blind bores 44 therein, to enable the
volume reducer to be grasped by a suitable tool, and
torque-applied.

The third component of the candle, the filter
media element 14, is illustrated in figure 4. It
comprises a hollow cylindrical pleated filtér media 50,
of a type and fineness depending upon the fluid to be
filtered. Typically, the filter media will comprise
stainless steel mesh enclosing randomly orientated
sintered metallic fibres. Other types of filter media
could, of course, be used and in certain circumstances
it may not be necessary for the media to be pleated.

To one end of the filter media 50 is welded a
generally cup-shaped end cap 52 having a screwved axiél
bore 53 therein. Equidistantly spaced in the sides of
the cap 52 are three blind bores 54, for the reception
of a tool whereby torgue may be applied. To the other
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end of the filter media 50 is welded a mounting member
55, having a throughbore 56 which is formed at its far
end with an interior screw thread 59. The exterior of
the mounting member 55 has a pair of diagonally-
opposite pins 80 which are adapted to take an
appropriate tool. Alternatively, these pins (and also
the blind bores 54) could be replaced by somé other_
means whereby the mounting can be rotated, for example
a cylindrical surface with flats or a hexagonal nut.
At the far end of the mounting member 55 there is an
axial annular sealing surface 64. :

A Finally, the pleated filter media member 50 is
provided with an apertured media guard 90.

Returning now to figure 1, the way in which the
candle is assembled will now be described. First, the
support member 10 will be screwed into a threaded
aperture of a tube plate (not shown) using the
screwthread 78. A crush-metal washer 72 is then passed
over the end of the tube member 16 and located in the
space between the shoulder 31 and the flange 32. Then,
the filter media element 14 is positioned over the
support member 10, and is firmly screwed down against
the washer 72 using the pins 80. Thus, the washer 72
is compressed between the sealing surface 64 of the
filter media element 14 and the flange 32 of the
mounting portion 22, so forming a seal.

Finally, a further crush-metal washer 86 is
positioned behind the shoulder 40 of the volume reducer
12, and the latter is then firmly screwed into the
threaded bore 53 of the end cap 52. Conveniently, this
can be done by using a suitable tool in the bores 44 of
the volume reducer 12 to provide a torque, while at the
same time using a similar tool in the bores 54 of the
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end cap 52 to proQide an equal and opposite torque.
Thus, substantially no torgque is transmitted either to
the filter media 50 or to the support member 10.. This
is convenient since it means that the volume reducer
can be removed and replaced where necessary for
cleaning without it always being essential to unscrew
the support member 10 from the tube plate. -

In operation, the molten polymeric material to be
filtered passes from the exterior of the filter media
element 50 through the apertures 18 in the tube member
16, and then through the bore 24 and out of the other
side of the tube plate (not shown). The shape of the

volume reducer 12 is such that no stagnant areas of

polymer can form. A
It is convenient for the candle of this embodiment
to be constructed (other than perhaps the fibres of the

filter media itself) entirely of stainless steel.
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CLAIMS

1. A filter candle having an elongate generally
cylindrical apertured support member adapted for
attachment at one end thereof to an apertured mbunfing
plate, a separate generally conical volume-reducing
element arranged for removable reception in the other
end of the support member and a separate elongate
generally cylindrical filter media member arranged.fo}

removable reception over the support member.

2. A filter candle as claimed in claim 1 in
which the filter media member comprises a filter media
with an end cap secured thereto, and the volume-
reducing element comprises a plug which is screwed into

the end cap.

3. A filter candle as claimed in Claim 2 in which

the end cap is secured by welding to the filter media.

4. A filter candle as claimed in any one of the
preceding claims in which the filter media member is

sealed against the volume-reducing element.

s, A filter candle as claimed in Claim 4 in
which the seal. comprises an intermediate crush-metal
washer interposed between the filter media member and

the volume-reducing element.

6. A filter candle as claimed in any one of the

preceding claims when dependent upon Claim 2 in which
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the end cap and the plug each have respective means for
the reception or abutment of a tool whereby torgque may
be applied so that the end cap can be sealed against
the volume reducing element without substantial torque
being applied to the filter media or to the support
member.

7. A filter candle as claimed in any one of the

preceding claims suitable for filtering molten polymers
at a temperature of at least 250°C, over a pressure
drop of a least 100 Bar (10 7 Pa). :

8. A filter candle substantially as specifically
described with reference to the drawings.
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